Introduction and hypothesis The objective of this study was to compare complementary and alternative medicine (CAM) use in women with and without pelvic floor disorders (PFD). Methods We conducted a survey of women presenting to a specialty urogynecology (Urogyn) and gynecology (Gyn) clinic that examined demographic data, CAM use, and the presence of PFD (validated questionnaires). T tests, Fisher's exact tests, and logistic regression were used for analysis. To detect a 20% difference between groups, 234 Urogyn and 103 Gyn patients were needed. Results Participants included 234 Urogyn and 103 Gyn patients. Urogyn patients reported more CAM use than Gyn patients, even when controlled for differences between groups (51% vs. 32%, adjusted p = 0.006). Previous treatment (61% vs. 39%, adjusted p<0.001) and increased number of PFD was associated with increased CAM use (adjusted p=0.02). Conclusions Women with PFD use CAM more frequently than women without PFD.
Introduction
The National Center for Complementary and Alternative Medicine (NCCAM) defines complementary alternative medicine (CAM) as a group of diverse medical and health care systems, practices, and products that are not presently considered to be part of conventional medicine [1] . The use of CAM has gained popularity in the USA, increasing from 33% in 1990 to more than 42% in 1997 [2, 3] . One in five primary care patients reported CAM use within the past year in conjunction with a current medical problem including treatment of low back pain, diabetes, obesity, and diseases of the respiratory and genitourinary systems [4] .
CAM is becoming more important in gynecologic practice [2, 4] . In a survey of general gynecology and gynecologic cancer patients, 52% and 66% of patients reported current CAM use [5] . CAM use in gynecology has been reported for the treatment of urinary tract disorders, gynecologic surgery, bowel disorders, cancer, infertility, menopause, menstrual disorders, vaginitis, and pelvic inflammatory disease [6] . Despite reported widespread use of CAM in gynecology, there is limited information on the specific use of CAM in women with pelvic floor disorders.
Pelvic floor disorders (PFD) are problems affecting a woman's pelvic organs including the uterus, vagina, bladder, and rectum and the structures that support them. An estimated one-third of all US women are affected by one type of PFD in their lifetime [7] . The most common types of PFD include pelvic organ prolapse (POP), urinary (UI), and fecal incontinence (FI), with many women suffering from more than one disorder. Commonly used conventional therapies include dietary and lifestyle changes, medication, pessaries, pelvic floor exercises, and surgery. Efficacies of conventional medical therapies for PFD vary widely and are rarely curative. For example, one in three women who undergo surgery for UI and/or POP has a second surgery within a mean of 12 years [8] . In addition, PFD have proven responsiveness to nontraditional therapies such as behavioral therapy, which may have higher success rates than medication for some disorders such as overactive bladder [9] .
Given less than optimal success rates for conventional therapy and the growth of widespread CAM use among women, CAM use is likely common and underreported among women with PFD. The purpose of this study was to compare CAM use between women presenting for routine gynecological care and women presenting to specialty urogynecology clinics. Our null hypothesis was that CAM use was not different between women with and without PFD.
Materials and methods
This study was approved by the Human Research Review Committee at the University of New Mexico Health Sciences Center (UNMHSC). Women presenting to specialty urogynecology clinics (Urogyn) at UNMHSC or a private clinic in Santa Fe, and those presenting to a general gynecology clinic (Gyn) at UNMHSC between September 2008 and April 2009 were asked to complete an anonymous survey regarding CAM use. Women were eligible to participate if they were able to read English or Spanish, aged 18 or older, and were not pregnant. The survey included questions regarding age, marital status, ethnicity, income, education level, menopausal status, and parity. Income and education were dichotomized into two groups (income level above and below the poverty level defined as an annual income of $25,000, education levels equal to or below high school and above high school). Because this was an anonymous minimal risk observational study, women were not required to sign written consent.
Validated questionnaires evaluated presence and severity of pelvic floor disorders and included the Incontinence Impact Questionnaire, the Wexner Fecal Incontinence Scale, and question #35 from the Epidemiology of Prolapse and Incontinence Questionnaire (EPIQ). The Incontinence Impact Questionnaire is a symptom severity scale measuring the presence and severity of UI. Total scores are computed by multiplying the score for the first question by the score for the second question. Incontinence severity is rated on a point scale (0=dry, 1-2=slight, 3-4=moderate, 6-8=severe) [10, 11] . The severity index has been validated against pad weights and urinary diaries of 237 incontinent women [11] . It is reliable and sensitive to change. Presence of any UI was defined as a score greater than 0 on the severity scale, while moderate to severe incontinence was defined as a score ≥3.
Women completed three out of five questions from the Wexner Fecal Incontinence Severity Scale to assess both the presence and severity of FI [12] . The scale is sensitive to change and correlated with findings of FI quality of life scales in 152 anally incontinent women [13] . Each response to the incontinence questions was assigned a numeric value from 0-4 (0=never, 1=rarely, 2=sometimes, 3=usually, 4= always). The numeric values from each question were then added together for a final score ranging from 0-12. FI was defined as a score greater than 4, and excluded women with only flatal incontinence.
Presence of POP was defined as an affirmative answer to Question #35 from the EPIQ questionnaire "Do you have a sensation that there is a bulge in your vagina or something is falling out from your vagina?" The EPIQ questionnaire has proven validity and reliability and has a sensitivity of 77% and specificity of >70% for diagnosing POP [14] . This single question evaluating patients for presence of POP has been used in large epidemiological studies to identify women with moderate to severe POP [7] .
Women were also asked if they had previously received treatment for bladder, bowel, or vaginal problems. Patients who had tried previous treatments were asked specifically about surgery, physical therapy, dietary changes, pelvic floor exercises, medication, and pessary use.
Questions on the survey regarding CAM use were formulated after review by experts in CAM and treatment of PFD, and review of similar surveys administered in other clinical populations. In addition, a search of web-based information was performed using the terms "alternative medicine", "herbal remedies", "bladder dysfunction", "incontinence", "bowel incontinence","vaginal complaints", and "complementary and alternative medicine". Results of this search informed the list of herbal remedies queried for treatment of bowel, bladder, and vaginal complaints. The list of alternative therapies included representative therapies from the five major areas of CAM treatments identified by the NCCAM including whole medical systems, mind body medicine, biologically based principles, manipulative and body based practices, and energy medicine [1] . Patients were given a list of CAM therapies and asked if they had (a) never heard of them, (b) heard of them but never tried them, (c) used them in the past, but not currently using, and (d) used them in the past 2 months. CAM use was dichotomized into two categories (1) current or past use and (2) never used. Patients were also asked whether or not they were willing to try specific CAM therapies. Herbal supplement use for bladder, bowel, or vaginal problems was assessed by asking patients to identify herbs used from a list. They were also offered a place to write in a supplement not listed. Final content was reviewed by an expert panel, and adjusted for completeness. The survey was then trialed in ten women for comprehension and ease of completion. Non-validated portions of the survey were written at a seventh grade reading level as determined by the Flesch-Kincaid reading score. Missing answers were considered negative responses.
Descriptive statistics (means, standard deviations) were used to describe patient characteristics including age, parity, and menopausal status. For comparisons between Urogyn and Gyn patients, Fisher's exact test was used to compare groups, and t tests were used for comparison of continuous variables. Multivariable logistic regression was performed to control for baseline differences between groups. Prior to conducting surveys, we determined that a sample size of 234 Urogyn patients and 103 general gynecology patients were needed to detect a 20% difference in CAM use between these two populations with 80% power and α=0.05 [15] [16] [17] [18] [19] .
Results
Two hundred and thirty seven Urogyn and 103 Gyn patients gave data. Urogyn patients were older, more likely to be menopausal, more parous, had more Hispanic and Native American participants, were less likely to be educated beyond high school, and were more likely to have incomes below the poverty level than Gyn patients ( Forty-five percent of all patients (both Urogyn and Gyn) surveyed reported either past or current CAM use for a bladder, bowel, or vaginal problem. Increasing age was independently associated with increased CAM use (p= 0.04). Ethnicity, income, education level, menopausal status, and marital status did not predict CAM use. Previous treatment for a bowel, bladder, or vaginal problem was also positively associated with CAM use. Women who reported that they had tried previous treatment used higher rates of CAM than women who had not tried previous treatment (59.6% vs. 32.6%, p<0.001). Women who had used medications (56.5% vs. 39.7%, p=0.02) and physical therapy (61.4% vs. 40.7%, p=0.006) were more likely to use CAM. Previous surgery was not associated with increased CAM use when controlling for baseline differences between patients.
Urogyn patients were more likely to use and more willing to try CAM therapies than Gyn patients even when controlling for baseline differences between groups (Table 2) . Specifically, Urogyn patients reported increased use of counseling, meditation, and prayer compared to Gyn patients POP did not affect willingness to try CAM. Since patients often reported more than one type of pelvic floor disorder (Fig. 1) , we were unable to compare CAM use between types of disorder. Instead, we divided patients into categories based on number of pelvic floor disorders reported (Table 5 ). Increasing number of pelvic floor disorders was associated with increased CAM use and increased willingness to try CAM.
Discussion
We found that urogynecology patients were significantly more likely to report current or past CAM use and willingness to try CAM therapies than women reporting for routine gynecological care. We also found that women with FI were more likely than women without FI to report CAM use. Finally, increasing number of PFD was associated with increased CAM use and willingness to try CAM therapies. By the time patients are referred to a specialty clinic, they have often tried and failed multiple other therapies for their medical problem, which may explain higher reported use of CAM. In fact, any patient in our study population who had tried previous therapies for bowel, bladder, or vaginal problems were more likely to use CAM than those who had not tried previous therapies.
In contrast to other studies that have found increased rates of CAM use with higher education and income levels and no association with age, increased age was the only patient characteristic influencing CAM use in our patient population [4] . The differences in these findings may be related to the how questions were asked and the type of CAM therapies evaluated in previous studies.
While herbal remedy use was similar between Urogyn and Gyn patients, more Urogyn patients identified specific herbal supplements used. Cranberry was the most commonly identified supplement. Cranberry products are effective at reducing the incidence of urinary tract infections especially in women with recurrent infections, and patients seen at our Urogyn clinics are routinely offered cranberry tablets for infection prophylaxis [20] . This may account for the increased prevalence of cranberry use in our urogynecological patient population but does not explain differences observed between overall CAM use and willingness to try other CAM therapies.
Patients in our study also used St. John's wort, kava, gingko, and ginseng, which can have significant impact on surgical complications. Kava prolongs anesthesia time, causes perioperative hypotension, increases drowsiness with narcotic administration, and has hepatotoxic side effects [21] . St. John's wort is associated with hypotension under general anesthesia and has been linked to serotonin syndrome when used in combination with selective serotonin reuptake inhibitors [22] . Cranberry juice, ginseng, and St. John's wort can interfere with anticoagulation therapies [23] . Gingko has demonstrated anti-platelet activity and has been reported to cause severe bleeding when taken in conjunction with non-steroidal anti-inflammatory drugs [24] . The American Society for Anesthesiologists recommends that herbal supplements be discontinued at least 2 weeks prior to elective procedures due to potential anesthetic and perioperative complications. Since an estimated 10% of women have surgery in their lifetime for a PFD with 30% undergoing two or more surgical procedures, it is important to elicit information regarding herbal use in patients with PFD [8] . Prayer, meditation, and counseling were all more commonly used among Urogyn patients compared to Gyn patients. There are few studies addressing alternative therapies in treating pelvic floor disorders. We could find no literature specifically addressing prayer, meditation, or counseling in the treatment of pelvic floor disorders. However, there are studies addressing acupuncture, hypnotherapy, and chiropractic treatments. A randomized trial found that acupuncture specific for the bladder improved symptoms when compared to sham acupuncture therapy in a trial of 74 women [25] . Another study evaluated the use of hypnosis for urge incontinence in 50 women. After 12 sessions of hypnosis, 86% of patients experienced improvement in symptoms or were symptom free [26] . The use of ischemic compression over the bladder in a chiropractic clinic performed on 24 patients with urinary incontinence demonstrated a subjective decrease in urinary incontinence symptoms at 3 and 6 month intervals following treatment [27] . Given the difficulty of curing pelvic floor disorders with conventional medicine and willingness to use CAM in our study population, these alternative therapies warrant further investigation as adjuvant therapy for pelvic floor dysfunction.
Strengths of our study include use of a comparative group of patients presenting for gynecological care. Although these women differed significantly in multiple baseline characteristics, we did control for these differences in our analyses and found relatively high use in both patient populations. Weaknesses include lack of physical exam to confirm questionnaire findings although others have argued that patient assessment of symptoms may be more relevant to patient care than objective findings [28] . While associations between groups can be established in this type of study design, limitations include lack of identifiable causation.
Alternative therapies appear to be an underutilized treatment strategy in the treatment of pelvic floor dysfunction. For example, few patients in our study have tried acupuncture or hypnosis despite their proven benefits in treating overactive bladder and urge incontinence [25, 26] . Health care providers may be hesitant to recommend CAM given the limited information available about specific CAM therapies, lack of provider training in CAM, as well as preconceived notions that CAM therapies are not valid. One study addressing medical student attitudes toward CAM found that increased time at medical school decreased medical student desire to train in CAM, to refer patients for CAM, and the belief the CAM should be available from the National Health Service [29] . Many patients seek medical advice from a licensed health care provider. Lack of support and recommendation of CAM therapies is a barrier to CAM utilization in patients who may be willing to try alternative therapies and benefit from their use.
Women with pelvic floor disorders frequently use CAM to treat their bladder, bowel, and vaginal problems and are willing to try CAM therapies. Research needs to be undertaken exploring the efficacy of specific alternative therapies in treating PFD so that practitioners are able to offer patients a variety of treatment options in addition to conventional therapies.
